Influence of the Multivalency of Ultrashort Arg-Trp-Based Antimicrobial Peptides (AMP) on Their Antibacterial Activity.
Peptide dendrimers are a class of molecules of high interest in the search for new antibiotics. We used microwave-assisted, copper(I)-catalyzed alkyne-azide cycloaddition (CuAAC; "click" chemistry) for the simple and versatile synthesis of a new class of multivalent antimicrobial peptides (AMPs) containing solely arginine and tryptophan residues. To investigate the influence of multivalency on antibacterial activity, short solid-phase- synthesized azide-modified Arg-Trp-containing peptides were "clicked" to three different alkyne-modified benzene scaffolds to access scaffolds with one, two, or three peptides. The antibacterial activity of 15 new AMPs was investigated by minimal inhibitory concentration (MIC) assays on five different bacterial strains, including a multidrug-resistant Staphylococcus aureus (MRSA) strain. With ultrashort (2-3 residues) peptides, a clear synergistic effect of the trivalent display was observed, whereas this effect was not apparent with longer peptides. The best candidates showed activities in the low-micromolar range against Gram-positive MRSA. Surprisingly, the best activity against Gram-negative Acinetobacter baumannii was observed with an ultrashort dipeptide on the trivalent scaffold (MIC: 7.5 μM). The hemolytic activity was explored for the three most active peptides. At concentrations ten times the MIC values, <1 % hemolysis of red blood cells was observed.